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Abstract.
We propose a simplified model for the deposition kinetics of GD a-Si:H as well as a-Si:F:H films taking into account a dissociation energy of a chemical bond of diatomic molecules. The model explains successfully (1) the reason why no film is deposited from the pure SiF4 glow discharge and ( 2 ) a strong correlation between an emission intensity ratio of [13]/[SiH) in a plasma and an ir absorption ratio of dihydride to monohydride modes of a deposited film.
Deposition of qlow-discharge a-Si:H and a-Si:F:H has been reported by many groups, but the details of the growth kinetics of the film, gasphase reactions as well as surface reactions, have not yet been well understood so far.
In the previous conference we reported the basic techniques of the optical emission plasma spectroscopy (OES) as a powerful tool for plasma diagnosis and discussed the relationship between the intensity ratio of the emitted lines and the structural properties of the deposited f ilm(1) .
Several groups have also tried to characterize the gas plasma usinq either the optical emission spectroscopy or mass spectrometric method with respect to the deposition kinetics(2-41, while Knights has pointed out that the surface reaction is a dominant process in the film deposition ( 5 ) .
In this report we propose a simplified growth model for the deposition of a-Si:H and a-Si:F:H on the basis of experimental results of OES.
Film depositions were tried from four different gas mixtures by the giow-discharge nethod; SiF4, SiF4/t12, SiF4/SiH4 and SiH4, respectively. No film was deposited on a glass substrate from a SiF4 glow-discharge against the widely-scanned plasma parameters (power density of 0.01-3 ~/ c m 2 , gas pressure of 0.01-lOTorr), while a-Si:H or a-Si:F:H films were obtained from the other three glow-discharges. In parallel, OES were traced in the range from 4000A to 7000A for each glow-discharge plasmas during deposition. Emission lines were mainly observed at 2080- ( a d . ) ( 9 ) ( 9 ) ( a d . ) s i n c e t h e above r e a c t i o n is e x o t h e r --mic, a s i s c l e a r i n T a b l e 1. On t h e FE 2060-same c o n t e x t a-Si:H i s d e p o s i t e d a l s o 0 from t h e p u r e SiH4 plasma ( t h e b o t t o m w o f F i g . 1 ) t h r o u g h a n e n e r g e t i c a l l y
The p r e s e n t s i m p l i f i e d model f o r t h e r e a c t i o n p r o c e s s b a s e d on a d i s s o c i a t i o n e n e r g y c a n a l s o e x p l a i n t h e above phenomenological r e l a t i o n s h i p between OES and t h e v i b r a t i o n a l p r o p e r t i e s of t h e f i l m . A s c h e m a t i c model i s shown i n F i g . 4 . Bonding c o n f i g u r a t i o n s o f a d s o r bed m o l e c u l e s a t t h e growing s u r f a c e a r e i l l u s t r a t e d a t t h e t o p row, and t h e r e a c t i v e r a d i c a l s , [HI and [ S i H ] , a r e a t t h e l e f t column of t h e f i g u r e . According t o t h e d a t a on t h e d i s s o c i a t i o n e n e r g i e s i n T a b l e 1, t h e f o l l o w i n g r e a c t i o n s a
n s e q u e n t l y , a s shown i n t h e f i g u r e , n i n e d i f f e r e n t c o m b i n a t i o n s of a d m o l e c u l e s and r a d i c a l s r e s u l t i n t e n c a s e s o f new bonding conf i g u r a t i o n s o f t h e growing s u r f a c e t h r o u g h t h e above r e a c t i o n s , a l t h o u g h " a p p a r e n t " t e n c a s e s c a n b e r e d u c e d t o t h r e e i n i t i a l bonding c o n f i g u r a t i o n s o f t h e t o p row. I n t h e c o u r s e o f t h e f i l m growth, d i h y d r i d e ( d e n o t e d by D i n t h e f i g u r e ) and monohydride ( d e n o t e d by MI c o n f i g u r a t i o n s a r e c r e a t e d on t h e s u r f a c e t h r o u g h t h e r e a c t i o n s w i t h ( [HI [HI ) and ( [HI [SiHI ) , r e s p e c t i v e l y . I t means t h a t t h e number r e a s o n a b l e r e a c t i o n d e s c r i b e d below;
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Next we measured o p t i c a l e m i s si o n i n t e n s i t i e s from t h e e x c i t e d 
s t r o n g c o r r e l a t i o n between t h e e m i s s i o n i n t e n s i t y r a t i o [HI / [SiH] of t h e plasma and t h e median wavenumber (v,) of Si-H s t r e t c h i n g a b s o r pt i o n band o f t h e d e p o s i t e d f i l m (vm g i v e s a measure of t h e i r a b s o r pt i o n r a t i o o f SiH2 t o SiH modes).
The r e s u l t s a r e shown i n 
